Introduction
1 Within the literature, the terms athletic ability and sport ability are both used to refer to people's views about the nature of ability in the physical context and are thus used interchangeably within the literature and this review. Moreover the use of ability in these terms refers to the possession of the talents and skills necessary to perform a current task or as defined by Schmidt (1982, p.395) 'the collection of "equipment" that one has at their disposal' which makes it possible for an individual to achieve a task in the physical context. endorse an incremental belief, but when they were participating in gymnastic activities they 154 were more likely to endorse an entity belief about ability (Spray & Warburton, 2003) . 155
The longitudinal evidence in PE (Warburton & Spray, 2008 , 2009 , 2013 represents 156 the only work of this type on implicit theories in the physical domain and has consistently 157 revealed the importance for PE teachers to not only foster an incremental theory of ability but 158 also to minimise the development of an entity theory of ability. Over time, the relationship 159 between an entity theory of ability and performance goals strengthened, particularly for those 160 focused on avoiding incompetence. These findings were evident across the transition from 161 primary to secondary school and during Key Stage 36 (Warburton & Spray, 2008 , 2009 . 162
Specifically, in their 2008 study of 140 primary school children, Warburton and Spray found 163 that across the transition to secondary school higher levels of an entity theory of ability in 164 year 6 of primary school was associated with a focus on outperforming others in year 6 and 165 that this association was maintained across year 7 of secondary school. However, students 166 who reported an increase in their endorsement of an incremental theory of ability during year 167 7 reported an increase in their focus on goals concerning self-improvement and task mastery 168 during this time. This evidence suggests that minimising the development of entity beliefs 169 prior to the transition to secondary school is important if we are to encourage adaptive 170 motivational responses in our young people. 171
Experimental evidence on implicit theories of ability in PE is limited in terms of the 172 number and quality of studies (Vella et al., 2016) . In a quasi-experimental design, Li (2006) 173 examined the relationship between implicit theories and students' understanding of the 174 meaning of effort after practicing a novel task. Contrary to hypotheses, most students, 175 regardless of their implicit theory, believed in the efficacy of effort and only partial support 176 was found for students with stronger incremental views endorsing the view that trying hard 177 would allow them to reach their full potential. However, the author noted some limitations ofthe study design that need to be considered in future experimental work, such as the length of 179 time of engagement with the novel task, the types of effort statements used, and the use of an 180 ego-involved practice environment. 181
Only two experimental studies have attempted to mirror the early work of Dweck and 182 her colleagues (Dweck & Leggett, 1988; Dweck, 1999) to manipulate or prime students' 183 implicit theory prior to a PE task and observe the effect on a range of outcomes (Moreno,theories, goal preference, ability attributions and situational intrinsic motivation. Students in 187 the incremental group were found to report higher levels of situational intrinsic motivation 188 (Moreno et al., 2006) and focus on goals that valued learning, self-improvement, and mastery 189 of the task following failure feedback (Spray et al., 2006) . Students in the entity group were 190 more likely to focus on goals that valued outperforming others and being the best both before 191 and after failure feedback. They were also more likely to blame their ability for their failure 192 than those in either the incremental or the control conditions (Spray et al., 2006) . Despite 193 these initial encouraging findings, it is important to note that of these two studies only Spray 194 and colleagues included a manipulation check to determine if the priming of the implicit 195 belief had been effective. In their discussion, they noted that although they were successful in 196 priming the beliefs in the two experimental groups, there was no significant difference in 197 incremental beliefs between the incremental group and the control group. It seems that the 198 participants in the study were predisposed to endorsing incremental beliefs and thus reading a 199 passage was not sufficiently compelling to create a difference in incremental beliefs (see 200 Spray et al., 2006) . 201
Reflections on Implicit Theory Research in Physical Education 202

Conceptualisation of Implicit Theories of Ability in Physical Education 203
Although we can trace the conceptualisation of the two implicit theories to the work 204 of Dweck and her colleagues (Dweck, 1986; Dweck & Leggett, 1988) in that we are referring 205 to the view of athletic ability as a stable or malleable attribute, there are important conceptual 206 and measurement nuances that need to be considered. Much of the early research of Dweck 207 and her colleagues was experimental and laboratory-based and focused on priming a 208 dominant implicit theory for a particular task or activity and observing differences in 209
responses. There has been very little of this type of research in PE where research interest in 210 this area was developed with a view to exploring implicit theories using survey-based 211 research designs in the field. Consequently, as noted above, research in PE has 212 overwhelmingly relied on two particular measures of implicit theories of ability, the CNAAQ 213 and the CNAAQ-2, which reflect a multidimensional view of athletic ability. 214
In developing the CNAAQ, Sarrazin and colleagues (1996) drew on the widerand colleagues distinguished between skills and abilities to consider that athletic ability can 218 be viewed both in terms of the underlying aptitudes, basic capabilities, and capacities that 219 reflect abilities, and specific skills that are learned through participation and performance. 220
Initially, in line with Dweck's measures of implicit theories, students were asked to choose 221 between dichotomies of whether sport ability was the result of a gift or the result of learning, 222 if it was stable or unstable, and if it was general to many sports or if it was specific to 223 particular sports. However, students were not able to exclusively choose between conceptions 224 of sport ability in this way since they perceived that both options in the dichotomy 225 contributed to sport ability. Consequently, athletic ability was conceptualised via six separate 226 dimensions (gift, stable, general, learning, unstable/incremental, specific) and the strength offor sport or PE be considered to represent a fixed, stable view of ability? Indeed, many 251 athletes and coaches speak of natural talent and how it can be developed and built upon 252 through hard work and effort, suggesting that a talent or gift for sport is not wholly affiliated 253 with a view of ability as a stable, fixed entity (Jowett & Spray, 2013) . Attending to these 254 measurement and conceptualisation issues is necessary if future research in PE and sport is to 255 advance our understanding of the effect of implicit theories in these achievement domains. 256
Fluidity and Antecedents of Implicit Theories of Ability 257
Dweck and her colleagues (Blackwell et al., 2007; Molden, Plaks, & Dweck, 2006; 258 Murphy & Dweck, 2010) have demonstrated that implicit theories of intelligence are 259 sensitive to intervention and can be manipulated through direct priming. However, much of 260 the research on implicit theories in PE has focused on how 'chronic' individual differences in 261 theory endorsement are associated with a range of adaptive or maladaptive outcomes (Biddle 262 et al., 2003; Ommundsen, 2001ab, 2003 . In other areas of research (personality, intelligence, 263 social intelligence, and stereotypes), implicit theory endorsement has been found to change 264 without direct message priming, suggesting fluidity in implicit theory endorsement (Leith et 265 al., 2014; Steimer & Mata, 2016) . When individuals were sufficiently motivated by a salient 266 situational goal (protection of their self-concept or self-esteem, or self-enhancement), they 267 shifted their implicit belief in service of the goal. Even though these shifts were small in both 268 studies (Leith et al., 2014; Steimer & Mata, 2016) , the shift in the strength of endorsement 269 was strategic as it resulted in important consequences for individuals (i.e., reactions to failing 270 a test, perceptions about their strengths and weaknesses or successes and failures, willingness 271 to overlook past transgressions, and judgements about criminals' rehabilitation). These 272 strategic shifts in implicit theories appear to play an important role in personal decisions and 273
Leith and colleagues (2014) suggest that understanding when, how, and why individuals shift 274 their implicit theory could provide useful information for designing interventions and making 275 their strengths, weaknesses, successes, and failures, a move towards viewing their strengths 288 and successes as stable and enduring (entity) and their weaknesses and failures as subject to 289 change (incremental) allowed them to reach desired conclusions about themselves that 290 boosted or protected their self-esteem. In this case, an entity theory of ability served an 291 adaptive purpose in relation to self-enhancement. In the PE context where our successes, 292 failures and competence are so salient and evaluated so publicly, the ability to move towards 293 an incremental or entity theory based on situational demands would appear to be a useful 294 self-regulatory ability in young people. 295
Moreover, further support for the adaptive aspects of an entity belief can be argued if 296 we concede that in PE an entity belief includes the view that sport ability is a natural gift, as 297 per the conceptualisation in the CNAAQ-2. This additional aspect to an entity belief about 298 sport ability means that not only are successes and strengths viewed as being stable and 299 enduring but also as due to an innate natural talent. It is conceivable, and intuitively 300 appealing, that when individuals have a particular strength or are successful in PE that 301 believing this is due to a natural gift will also serve an adaptive function in relation to self-302 enhancement. Therefore, believing that something they are good at is due to something 303 special about them that will not change in the future has the potential to lead to positive 304 cognitions, affect, and behaviour among students. The fluidity of implicit theories of ability 305 and the associated implications on learning, motivation, and achievement have yet to be 306 explored in the educational setting. 307
Another aspect that has the potential to elucidate positive aspects of an entity belief is 308 the interaction between an entity belief and perceived competence. This has received little 309 empirical attention in the PE literature despite being a key element of the Achievementindividual with an entity belief is likely to adopt a performance goal and when accompanied 312 by high perceived competence should lead to adaptive outcomes. However, the initial work to 313 validate the CNAAQ-2 concluded that there was no support for the moderating role of 314 perceived competence (Biddle et al., 2003) and little further testing of this proposition has 315 occurred. Furthermore, in the approach-avoidance framework (Elliot, 1997 (Elliot, , 1999 , implicit 316 theories and perceived competence are both proposed to be antecedents of achievement goal 317 adoption. To date, research, has tended to examine these antecedents in isolation to observe 318 their effect on approach-avoidance goal adoption (Ommundsen, 2001ab; Warburton & Spray, 319 2008 , 2009 . 320
Research in PE has also done little to explore the proposition that the differences in 321 implicit theories and motivational outcomes will be most apparent under conditions of failure 322 (Dweck, 1999) . The limited experimental evidence that does exist in the PE literature 323
suggests that there were differences in goal preferences and ability attributions following 324 failure between incremental and entity theorists but not on affective reactions or future 325 Once established that students in PE can self-regulate their implicit theory of ability, we can 356 explore the relationship between chronic and fluid implicit theories of ability and the effects 357 on motivation, learning, and achievement in PE. 358
Priming of Implicit Beliefs in Physical Education 359
Future research should also focus on experimental work to develop more compelling 360 ways to prime students' implicit beliefs. This work is important as it has potential practical 361 implications for supporting and guiding teachers in how to influence young people's implicit 362 theories in their classes. We need to know what is the best way to deliver the message 363 (written, verbal, video) , what does the message need to contain, what is the optimal dose, and 364 who should we give it to (primary or secondary school children)? We also need to explore the 365 practical aspects of incorporating an incremental message into a school curriculum for 366 teachers. For example, is it a generic message followed up with specific individual 367 interactions with each student? How is it incorporated into a unit of work particularly if the 368 unit of work is 6-8 weeks in length, and will students believe they can improve and develop if 369 the unit of work is not long enough? 370
The Lower-Order Beliefs 371
Following our discussion of the conceptualisation issues of implicit theories in the PE 372 literature, we believe it is important for future research to clarify the conceptualisation of 373 incremental and entity beliefs. We highlight that the lower-order gift belief may not be 374 conclusively associated with an entity theory of ability. Future research that explores the 375 effects of the lower-order beliefs on a range of outcomes may help elucidate some of these 376 concerns regarding the conceptualisation of implicit theories of ability. Moreover, this 377 research will also be useful in the practical context in that it could provide teachers with a 378 more specific focus for their feedback. For example, does believing your ability can improve 379 have a greater effect than believing it can be learned when participating in an educational 380 setting such as PE? 381
Application to Practice 382
Misconceptions in the Application to Practicethat effort praise will be used when learning outcomes are poor orabsent, and teachers may 401 neglect to focus on helping students to focus on new or different strategies for learning.about research endeavours that advance the utility of this long-standing motivation 500 framework for professional practice in PE. orientations. Psychology of Sport and Exercise, 2, [139] [140] [141] [142] [143] [144] [145] [146] [147] [148] [149] [150] [151] [152] [153] [154] [155] [156] 
